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TITLE 

PHOTOGRAPfflNG APPARATUS HAVING FUNCTION OF 
PREVENTING BLUR OF STILL IMAGE 

CLAIM OF PRIORITY 
[0001] This application makes reference to, incorporates the same herein, and claims all benefits 
accruing under 35 U.S.C. § 119 from my plication PHOTOGRAPHING APPARATUS HAVING 
FUNCTION OF PREVENTING BLUR OF STILL IMAGE filed with the Korean Industrial Property 
Office on 22 June 2001 and there duly assigned Serial No. 35923/2001. 

BACKGROUND OF THE INVENTION 
Technical Field 

[0002] The present invention relates to a photographing apparatus having tiie fimction of 
preventing the blur of a still image and, more particularly, to a photographing apparatus which can 
prevent the blur of a still image in photographing the still image by embodying a mechanical shutter 
function with an iris meter. 

Related Art 

[0003] A digital image apparatus, such as a digital camera or camcorder, photographs an image 
by sensing light reflected from a subject by using a photoelectric transducer. The digital image 
apparatus stores the image in a memory device in the form of digital information so that the user can 
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edit the image by means of a computer. 

[00041 In photographing a still image, the digital image apparatus uses a mechanical shutter to 
reduce shaking of a screen due to movement of the subject or shaking of the photographer's hands. 
[0005] A digital camcorder consists of a photographing unit, stepping motors and motor driving 
units for driving the respective elements of the photographing unit, an analog-to-digital (A/D) 
converter, a signal processing unit, a memory, an image chip, a pulse generation unit, and a control 
=^ unit. 

1 [0006] The photographing unit inchides a zoom lens unit for adjusting the magnification of a 
°U subject incident on a photoelectric transducer, a mechanical shutter unit for preventing blur of a 

photographed image generated due to shaking of the photographer's hands or movement of the 

2 subject, a diaphragm unit for controlling the amount oflight incident on the photoelectric transducer, 

■T' a focus lens unit for controlUng the focus of the image incident on the photoelectric transducer, and 

'•3 

the photoelectric transducer for converting the incident light into an electrical signal. 
[0007] The zoom lens unit, the mechanical shutter unit, the diaphragm unit and the focus lens unit 
are driven by respective stepping motors. The respective stepping motors are controlled by the 
motor driving units operated according to a control signal from a control unit. 
[0008] A pulse generation unit outputs a charge extract pulse for extracting charges accumulated 
in the photoelectric transducer, and an erase pulse for erasing the accumulated charges. The A/D 
converter converts the analog signal from the photoelectric fransducer into a digital signal according 
to a correlation dual sampHng process and an auto gain control process. The signal processing unit 
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encodes and compresses the digital signal. The image chip generates an image suitable for the 
photographing apparatus, such as a digital video compressor (DVC) and a digital signal compressor 
(DSC). The final image is stored in memory. 

[0009] The control unit controls the entire operation of the above elements. In particular, the 
control unit outputs a control signal to the motor control unit for controlling the operation of the 
stepping motor connected to the mechanical shutter unit, thereby preventing blur of the 
photographed image generated due to shaking of the photographer's hands or movement of the 
subject. 

[0010] However, the size of the lens is increased to compose the mechanical shutter, and special 
stepping motors and motor driving units are required to increase shutter speed, which results in high 
production cost. 

[0011] On the other hand, in order to overcome the foregoing problems, it has been suggested that 
the mechanical shutter unit be removed and that the close time of a diaphragm be decreased by 
adjusting elasticity of a spring connected to a rotor of a diaphragm motor. 

SUMMARY OF THE INVENTION 
[0012] Accordingly, it is an object of the present invention to provide a photographing apparatus 
which can prevent the blur of a still image by means of an iris meter, instead of using a special 
mechanical shutter. 

[0013] In order to achieve the above-described object of the present invention, there is provided 
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1 a photographing apparatus having the function of preventing blur of a still image, including: a 

2 photoelectric transduction unit for photoelectrical-transducing incident light from a lens; a pulse 

3 generation unit for outputting a charge extract pulse for extracting charge accumulated in the 

4 photoelectric transduction unit, and an erase pulse for erasing the accumulated charge; a diaphragm 

5 unit for controlling the amount of light incident on the photoelectric transduction unit; a diaphragm 

6 driving unit for controlling an open/close operation of the diaphragm unit; and a control unit for 

7 outputting a control signal for supplying a driving voltage to the diaphragm driving unit for the 

8 purpose of opening the diaphragm unit, for outputting a control signal for supplying the driving 
9 1 y voltage to the diaphragm driving unit in order to close the diaphragm unit, and for controlling the 

1 0 'i^D operation of the photoelectric transduction unit, the pulse generation unit and the diaphragm driving 

1 1 'r'f unit 

12 I k [0014] According to one aspect of the present invention, the diaphragm driving unit includes: a 

13 fy diaphragm motor for opening/closing the diaphragm unit by imparting a rotational movement, 

14 generated by a magnetic field, to the diaphragm unit; and a diaphragm motor control xmit for 

15 controlling the direction of rotation and speed of the diaphragm motor. 

1 6 [0015] According to another aspect of the present invention, the diaphragm motor includes: a rotor 

1 7 connected to the diaphragm unit, and rotated in a forward or backward direction under the control 

18 of the diaphragm motor control unit; an elastic member having one end connected to a fixing end 

19 and the other end connected to a rotor for rotating the rotor in a direction so as to close the 

20 diaphragm unit; a driving coil for generating a magnetic field to cause rotational movement of the 
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rotor in a direction for opening or closing the diaphragm unit; and a damping coil having a switch 
and a damping resistance, and preventing damping of the rotor. 

[0016] According to still another aspect of the present invention, the diaphragm motor control unit 
includes: an input voltage terminal unit having one end for receiving a reference potential signal and 
another end for receiving a diaphragm control signal; and a voltage conversion unit for converting 
the input voltage from the input voltage terminal unit into the driving voltage of the diaphragm unit. 
The control unit outputs a control signal for varying the diaphragm control signal so as to form the 
driving voltage in the driving coil so as to close the diaphragm unit, and a control signal for opening 
the switch associated with the damping coil in the diaphragm motor control unit when closing the 
diaphragm unit. 

[0017] According to still another aspect of the present invention, the diaphragm control signal is 
suppUed until an operation of extracting the charge accumulated in the photoelectric transduction 
unit is completed according to the charge extract pulse from the pulse generation unit. Preferably, 
the varied diaphragm control signal enables an initial value of the driving voltage to be higher than 
a final value thereof for a predetermined time after the start time of a close operation of the 
diaphragm unit. 

[0018] According to still another aspect of the present invention, the diaphragm motor control unit 
includes a switch unit for varying a voltage supplied from the voltage conversion unit to the 
diaphragm motor according to a short operation, and for supplying the driving voltage to the 
diaphragm motor to open or close the diaphragm unit. The control xmit outputs a switching control 
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1 signal to the switch unit, thereby outputting a control signal for supplying to the diaphragm unit the 

2 driving voltage for closing the diaphragm unit by inverting the driving voltage supplied to the 

3 diaphragm motor in opening the diaphragm unit, and outputting a control signal for opening the 

4 switch connected to the damping coil when supplying the driving voltage to close the diaphragm 

5 unit, 

6 [0019] According to still another aspect of the present invention, the driving voltage for closing 

7 the diaphragm unit is suppUed vintil the operation of extracting the charge accumulated in the 

Q ■ 

8 . p photoelectric transduction unit is completed according to the charge extract pulse from the pulse 

9 rU generation unit. Preferably, the driving voltage has an initial level higher than a final level, and is 

10 a step signal maintaining the initial level for a predetermined time. 

1 1 2 [0020] The still image can be photographed without a bkr by embodying the mechanical shutter 

12 function by using the diaphragm unit and the diaphragm driving unit. In addition, special stepping 

13 rU motors and motor driving units are not required to reduce the size of the lens, thereby cutting down 

1 4 the production cost. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

16 [0021] A more complete appreciation of the invention, and many of the attendant advantages 

1 7 thereof, will be readily apparent as the same becomes better understood by reference to the following 

1 8 detailed description when considered in conjunction with the accompanying drawings in which like 

19 reference symbols indicate the same or similar components, wherein: 
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1 [0022] FIG. 1 is a block diagram illustrating an internal structure of a digital camcorder; 

2 [0023] FIG. 2 is a block diagram illustrating an internal structure of a photographing apparatus 

3 having the function of preventing the blur of a still image in accordance vi^ith a first embodiment of 

4 the present invention; 

5 [0024] FIG. 3 is a block diagram illustrating one example of a diaphragm driving unit of the 

6 photographing apparatus in accordance with the present invention; 

7 [0025] FIG. 4A is a circuit diagram illustrating one example of the diaphragm driving unit of the 

8 S photographing apparatus in accordance with the present invention; 

9 iij [0026] FIGs. 4B thru 4D show variations in time of a diaphragm control signal and a reference 

10 ^ilJ potential signal inputted to an input terminal unit, a driving voltage supplied to a driving coil, and 
1 1 a driving current flowing through the driving coil, respectively; 

i -1 

1 2 ; =n [0027] FIG. 5 A is a circuit diagram illustrating another example of the diaphragm driving unit of 

13 ry the photographing apparatus in accordance with the present invention; 

14 [0028] FIGs. 5B and 5C show variations of the diaphragm control signal and the reference 

1 5 potential signal inputted to an input terminal unit of the diaphragm driving unit of FIG. 5 A, and the 

16 voltage supplied to the driving coil by time, respectively; 

17 [0029] FIG. 6 is a block diagram illustrating an intemal structure of a photographing apparatus 

18 having the function of preventing blur of a still image in accordance with a second embodiment of 

19 the present invention; and 

20 [0030] FIG. 7 shows variations of an electronic shutter speed and a close time of a diaphragm unit 
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2 DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

3 [0031] A photographing apparatus having the function of preventing the blur of a still image in 

4 accordance with preferred embodiments of the present invention will now be described in detail with 

5 reference to the accompanying drawings. In the following description, identical reference numerals 

6 ^ are used for the same elements appearing in different drawings. 

7 5 [0032] FIG. 1 is a block diagram illustrating the internal structure of a digital camcorder. 

I 

8 rij Referring to FIG. 1 , the digital camcorder 1 00 includes: a photographing unit 1 1 0; stepping motors 

9 '^0 120a'-120d;motordrivingunits 130a--130dfordrivingtherespectiveelementsofthephotographing 

10 I f unit 1 10; an A/D converter 140; a signal processing unit 141 ; a memory 142; an image chip 143; a 

1 1 fr\ pulse generation unit 144; and a control unit 150. 

12 m [0033] The photographing unit 1 10 includes: a zoom lens unit 1 1 1 for adjusting the magnification 

13 of a subject incident on a photoelectric transducer (change-coupled device or CCD) 115; a 

1 4 mechanical shutter unit 1 1 2 for preventing blur of a photographed image generated due to shaking 

15 of the photographer's hands or movement of the subject; a diaphragm unit 1 13 for controlling the 

16 amount of light incident on the photoelectric transducer 1 1 5; a focus lens unit 1 14 for controlling 

1 7 the focus of the image incident on the photoelectric transducer 115; and the photoelectric transducer 

1 8 (CCD) 1 1 5 for converting the incident Ught into an electrical signal. 

19 [0034] The zoom lens unit 1 1 1 , the mechanical shutter unit 1 12, the diaphragm unit 1 1 3 and the 
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1 focus lens unit 1 14 are driven by respective stepping motors 120a~120d. The respective stepping 

2 motors 120a'-120d are controlled by the motor driving units 130a'-130d operated according to a 

3 control signal from the control unit 1 50. 

4 [0035] The pulse generation unit 144 outputs a charge extract pulse for extracting charge 

5 accumulated in the photoelectric transducer 1 15, and an erase pulse for erasing the accumulated 

6 charge. The A/D converter 1 40 converts the analog signal from the photoelectric transducer 1 1 5 into 

7 i^'"^ a digital signal according to a correlation dual sampling process and an auto gain control process. 
8'':- The signal processing imit 141 encodes and compresses the digital signal The image chip 143 

9 ^ I generates an image suitable for a photographing apparatus, such as the D VC and the DSC, The final 

10 up image is stored in the memory 142. 

1 1 (3 [0036] The control unit 1 50 controls the entire operation of the above elements. In particular, the 

1 2 It^ control unit 1 50 outputs a control signal to the motor driving unit 1 30c for controlling the operation 

1 3 fU of the stepping motor 1 20c connected to the mechanical shutter unit 1 1 2, thereby preventing blur of 

14 the photographed image generated due to shaking of the photographer's hands or movement of the 

15 subject. 

16 [0037] However, the size of the lens is increased to compose the mechanical shutter, and special 

1 7 stepping motors and motor driving units are required to increase shutter speed, which results in high 

18 production cost. 

19 [0038] On the other hand, in order to overcome the foregoing problems, it has been suggested that 

20 the mechanical shutter unit be removed and that the close time of the diaphragm be decreased by 
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1 adjusting the elasticity of a spring connected to a rotor of the diaphragm motor 1 20d. 

2 [0039] FIG. 2 is a block diagram illustrating the internal structure of a photographing apparatus 

3 having the function of preventing the blur of a still image in accordance with a first embodiment of 

4 the present invention. As illustrated in FIG. 2, the photographing apparatus 200 includes: a 

5 photographing unit 2 1 0; stepping motors 220a-220c; motor driving units 230a--230c for driving the 

6 elements of the photographing unit 2 1 0; an image signal generating unit 240; and a control unit 250. 

7 ^: J [00401 The photographing unit 2 1 0 includes a zoom lens unit 2 1 2 for adjusting magnification, a 

8 Is diaphragm unit 2 1 4 for controlling the amount of incident light, a focus lens unit 2 1 6 for controlUng 

9 fij focus, and a photoelectric transduction unit (CCD) 218 for converting the incident light into an 

1 0 ^3 electrical signal. 

1 1 'rf [0041] The zoom lens unit 2 1 2, the diaphragm unit 2 1 4 and the focus lens unit 1 1 3 are driven by 

1 2 m respective stepping motors 220a-220c. In addition, the respective stepping motors 220a-'220c are 

13 i lJ controlled by respective motor driving units 230a-'230c operated according to a control signal fixmi 

14 the control unit 250. 

1 5 [0042] The image signal generating unit 240 includes: a pulse generation unit 249 for outputting 

1 6 a charge extract pulse for extracting charge accumulated in the photoelectric transduction unit 218, 

17 and an erase pulse for erasing the accumulated charge; an A/D converter 242 for converting the 

18 analog signal from the photoelectric transduction unit 218 into a digital signal according to a 

1 9 correlation dual sampling process and an auto gain control process; a signal processing unit 244 for 

20 encoding and compressing the digital signal; an image chip 246 for generating an image suitable for 
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1 a photographing apparatus such as the DVC and the DSC; and a storing unit 248 for storing a final 

2 image. 

3 [0043] The control unit 250 controls the entire operation of the above elements. In particular, 

4 when a still image is photographed, the control unit 250 outputs a control signal for supplying a 

5 forward driving voltage to the motor driving unit 230c connected to the diaphragm unit 214 so as 

6 to open the diaphragm unit 2 1 4, and also outputs a control signal for supplying a backward driving 

7 i;f voltage to the motor driving unit 230c connected to the diaphragm unit 214 so as to close the 

8 ''i diaphragm unit 2 1 4. 

i:f1 

9 [0044] FIG. 3 is a block diagram illustrating one example of a diaphragm driving unit of the 

10 a photographing apparatus in accordance with the present invention. Referring to FIG. 3, the 
1 i diaphragm drivingunit300includesadiaphragmmotor220cforopening/closing11iediaphra^ 
\2m 214 by imparting a rotational movement generated by a magnetic field to the diaphragm unit 214, 

13 i y and a diaphragm motor control unit 230c for controlling a direction of rotation and speed of the 

1 4 diaphragm motor 220c, 

1 5 [0045] The diaphragm motor 220c includes a rotor 3 1 0 connected to the diaphragm unit 2 1 4 and 

1 6 rotated in a direction of opening/closing the diaphragm unit 2 1 4 under the control of the diaphragm 

17 motor control unit 230c, an elastic member 320 having one end connected to a fixed point and 

18 another end connected to the rotor 310 for rotating the rotor 310 in a direction for closing the 

19 diaphragm unit 214, a driving coil 330 for generating a magnetic field to cause a rotational 

20 movement to the rotor 310 in the direction of opening or closing the diaphragm unit 214, and a 
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1 damping coil 340 having a switch 342 and a damping resistance 344, and preventing damping of the 

2 rotor 310. 



3 [0046] The diaphragm motor control unit 230c includes an input voltage terminal unit 350 having 

4 one end for receiving a reference potential signal and another end for receiving a diaphragm control 

5 signal, and a voltage conversion unit 360 for converting the input voltage from the input voltage 

6 terminal unit 350 into a driving voltage of the diaphragm driving unit 220c. 

7 1;^ [0047] The control unit 250 outputs a control signal for varying the diaphragm control signal so 

8 13 as to form, in the driving coil 330, a driving voltage in a direction of closing the diaphragm unit 214, 

9 ry and a control signal for opening the switch 342 connected to the damping coil 340 in the diaphragm 

1 0 'A motor control unit 23 Oc when closing the diaphragm unit 214. 

1 1 [0048] FIG. 4A is a circuit diagram illustrating one example of the diaphragm driving unit of the 

12 |;f| photographing apparatus in accordance with the present invention. 

□ 

13 rU [0049] As depicted in FIG. 4A, the reference potential signal Vref is inputted to one end 35 1 of 

14 the input terminal unit 350, and the diaphragm control signal Vctl is inputted to the other end 352 

1 5 thereof The end 352 receiving the diaphragm control signal Vet 1 is connected to an input resistance 



16 353. 



1 7 [0050] The voltage conversion unit 360 includes an OP amp 36 1 and an integral circuit 362. An 

18 inversion terminal of the OF amp 361 receives the diaphragm control signal Vctl via resistor 353, 

19 and a non-inversion terminal thereof receives the reference potential signal Vref via resistor 350. 

20 A first power terminal 361a of the OP amp 361 receives a positive driving potential +Vcc (for 
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1 example, 15V),andasecondpowerterminal361bthereofreceivesanegativedrivingp 

2 (for example, - 1 5 V). 

3 [0051] The integral circuit 362 is a negative feedback circuit for feeding back the output voltage 

4 from the OP amp 36 1 to the non-inversion terminal. In the integral circuit 362, a resistance 362a and 

5 a capacitor 362b connected in series are connected in parallel with a capacitor 362c. The output 

6 voltage is fed back to the input terminal by the integral circuit 362. 

'^u^ [0052] The output from the voltage conversion unit 360 is supplied to one end of the driving coil 

sQ 330, and the other end of the driving coil 330 is grounded. The output from the voltage conversion 

9^ j unit 360 is controlled to supply current to driving coil 330 in a direction for opening or closing the 

iii 

10. diaphragm to the driving coil according to variations of the inputted diaphragm control signal. 

1 1 g [0053] One end of the damping coil 340 is connected via the switch 342 and the damping 

1 2 i-^ resistance 344 to the inversion terminal of the OP amp 361. The other end of the damping coil 340 
I3;.:n is connected to the non-inversion terminal of the OP amp 361. The damping coil 340 prevents 

14 damping of the diaphragm motor 220c. 

1 5 [0054] The operation of the diaphragm driving unit 300 shown in FIG. 4A will now be described 

1 6 in detail with reference to FIGS. 4B thru 4D. 

1 7 [0055] FIGs. 4B thru 4D show variations in time of the diaphragm control signal and the reference 

1 8 potential signal inputted to the input terminal unit 350, a driving voltage supplied to the driving coil 

19 330, and a driving current flowing through the driving coil 330, respectively. 

20 [0056] When the diaphragm control signal having a potential level lower than the reference 
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potential signal is inputted to the end 352 of the input terminal unit 350, the current /f flows through 
the driving coil 330 in a direction for opening the diaphragm unit 2 1 4. When the diaphragm control 
signal is varied to close the diaphragm unit 214 for a predetermined time to, the current ib flows 
through the driving coil 330 in an opposite direction relative to the current if. The rotor 310 is 
rotated in a direction for closing the diaphragm unit 214 by the current ib. The close time of the 
diaphragm unit 214 is shortened according to a contractive force of the spring 320. 
[0057] Preferably, the switch 342 connected to the damping coil 340 via resistor 344 is opened 
at a time to when the diaphragm control signal is varied to close the diaphragm unit 214. 
Accordingly, the diaphragm unit 214 can be more rapidly closed. 

[0058] The voltage applied to the driving coil 330 is completely inverted at a predetermined time 
after the time to. At this time, presuming that a time for completely closing the diaphragm is At, At 
ranges from 5.97ms to 6.03ms. Preferably, the inverted voltage is suppUed to the driving coil 330 
until the charge accumulated in the photoelectric transduction unit 218 are completely extracted. 
This time is represented as ti in FIG. 4C. 

[0059] FIG. 4D shows variations of the current //flowing through the driving coil in a direction 
for opening the diaphragm unit. A magnitude of the current //starts to be reduced at time to, and a 
direction of the current //is changed after a predetermined time thereafter. In FIG. 4D, ib denotes 
the current flowing in the opposite direction relative to the current // 

[0060] Preferably, the diaphragm control signal varied at time to is supplied until the operation of 
extracting the charge accumulated in the photoelectric transduction unit 218 is finished according 
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1 to the charge extract pulse from the pulse generation unit 249. Advantageously, the diaphragm 

2 control signal is varied so that an initial value of the voltage applied to the driving coil 330 is higher 

3 than a final value thereof for a predetermined time after a start time to of the close operation of the 

4 diaphragm unit 214. In FIGs. 4B thru 4D, a waveform of the diaphragm control signal, the voltage 

5 applied to the driving coil 330, and the current flowing through the driving coil 330, respectively, 

6 are indicated by dotted lines. As a result, the time of closing the diaphragm unit 214 can be 
7; , shortened. 

SQ [0061] In the above-described embodiment, variations of the diaphragm control signal and the 

9m1 open/close operation of the switch 342 are controlled by the control unit 250. 

1 0 [0062] FIG. 5 A is a circuit diagram illustrating another example of the diaphragm driving unit of 

1 1 the photographing apparatus in accordance with the present invention. 

1=4 

12 ^ [0063] The diaphragm driving unit 230c of FIG. 5 A has a constitution similar to that of the 

1 3 3 diaphragm driving unit 230c of FIG. 4 A. Therefore, differences between the diaphragm driving unit 

14 of FIG. 5 A and the diaphragm driving unit of FIG. 4A will now be explained in brief. 

15 [0064] Referring to FIG. 5A, the second power terminal 36 lb ofthe OP amp 361 is grounded, and 

16 a switch unit 370 is provided between the vohage conversion unit 360 and the driving coil 330. 

17 [0065] When the diaphragm unit 214 is opened, terminals d and e of the driving coil 330 are 

1 8 connected to terminals a and c, respectively, of the voltage conversion unit 360, and thus a voltage 

19 is apphed to the driving coil 330 in a direction for opening the diaphragm unit 214. In this case, 

20 when a control signal for switching the switch unit 370 is inputted from the control unit 250 to the 
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switch unit 370 at a predetermined time to, the terminals d and e of the driving coil 330 are connected 
to the terminals c and b, respectively, of the voltage conversion unit 360. Accordingly, a voltage is 
applied to the driving coil 330 in a direction for closing the diaphragm unit 214. 
[0066] FIGs. 5B AND 5C show variations with time of the diaphragm control signal and the 
reference potential signal inputted to the input terminal unit of the diaphragm driving unit of FIG. 
5 A, and the voltage supplied to the driving coil, respectively. 

[0067] In contrast to FIGs. 4B and 4C, in FIGs. 5B and 5C, although the diaphragm control signal 
is not varied at a predetermined time to, a voltage applied to the driving coil 330 can be varied. 
However, the diaphragm driving unit 230c of FIG. 5A can also shorten the time of closing of the 
diaphragm unit 214 by varying the diaphragm control signal at a predetermined time to- In FIGS. 
5B and 5C, variations of the diaphragm control signal and variations of the voltage applied to the 
driving coil 330 are indicated by dotted lines. 

[0068] In FIGs. 4A thru 4D and FIGs. 5B and 5C, to, U and At denote a start time of the close 
operation of the diaphragm unit 214, a charge extract end time for one frame in the photoelectric 
transduction unit 218, and a complete close time of the diaphragm unit 214, respectively, 
[0069] FIG, 6 is a block diagram illustrating the intemal structure of a photographing apparatus 
having a function of preventing blur of a still image in accordance with a second embodiment of the 
present invention, and FIG. 7 shows variations of an electronic shutter speed and a close time of a 
diaphragm unit of the photographing apparatus of FIG. 6. 

[0070] As illustrated in FIG. 6, the photographing apparatus 200' further includes an electronic 
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shutter unit 610, a lookup table unit 620, and a measuring unit 630. 

[0071] The electronic shutter unit 610 controls the amount of charge accumulated in the 
photoelectric transduction unit 218 by varying a potential barrier value of the photoelectric 
transduction unit 218. 

[0072] The lookup table unit 620 records compensation values of electronic shutter speed 
corresponding to variations of the time between open and close operations of the diaphragm unit 214 
on the basis of the electronic shutter speed set up for the reference time from Ihe open to close state 
of the diaphragm unit 2 1 4 in order that the output of the photoelectric transduction unit 2 1 8 have an 
appropriate level 

[0073] The measuring unit 630 measures the time between open and close states of the diaphragm 
unit 214, The control unit 250 extracts a compensation value from the lookup table unit 620 
according to a difference between the valuemeasured in the measuring unit 630 and the reference 
time value, and outputs a control signal for adjusting the electronic shutter speed of the electronic 
shutter unit 610. 

[0074] The control unit 250 outputs, to the electronic shutter unit 6 1 0, a control signal for varying 
the electronic shutter speed by as much as the compensation value stored in the lookup table unit 620 
according to the difference between the close time measured in the measuring unit 630 and the 
reference close time. 

[0075] As depicted in FIG. 7, to denotes the reference time between open and close states of the 
diaphragm unit 214. The control unit 250 of the photographing apparatus 200 sets up the electronic 
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shutter speed (for example, second) in order that the output of the photoelectric transduction 

unit 218 have a proper level according to the reference time to- However, the actual time between 
the open and close states of the diaphragm unit 2 1 4 may be different from the reference time to- That 

is, the diaphragm unit 214 may be more rapidly or more lately closed than the reference time 
indicated by t, and t2 in FIG. 7. 

[0076] When the diaphragm unit 2 1 4 is closed in the time interval 1 1 and earlier than the reference 
time to, the amount of the charge accumulated in the photoelectric transduction unit 218 does not 
reach an appropriate level. This is because the amount of light incident on the photoelectric 
transduction unit 218 varies according to the lens or brightness of the subject. 
[0077] When the reference time for closing the diaphragm unit 2 1 4 is to and the electronic shutter 
speed set up for a currently-photographed field is B seconds, if the close time of the diaphragm unit 
214 measured in the measuring unit 630 is tj, the control unit 250 searches in the lookup table unit 
620 to extract a compensation value corresponding to a difference between the reference time to and 
the measured time t^. 

[0078] The control tmit 250 outputs a control signal to the electronic shutter unit 6 1 0 so as to vary 
the electronic shutter speed to Bj, which is an electronic shutter speed for increasing the amount of 
charge accumulated in the photoelectric transduction unit 2 1 8 according to the compensation value. 
On the other hand, when the close time of the diaphragm unit 2 14 is ts, the varied electronic shutter 
speed is B2. 

[0079] The photographing apparatus having the function of preventing the blur of a still image 
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in accordance with the present invention was described above in detail with reference to the 
accompanying drawings. Exemplary photographing apparatuses include a variety of photographing 
apparatuses, such as a digital camera, a digital camcorder and a computer camera. In the case of the 
photographing apparatus having a motion picture photographing function as a main function, such 
as the digital camcorder, in photographing amotion picture, a voltage supplied to the driving coil 
330 for opening the diaphragm unit 2 1 4 is not inverted in closing the diaphragm unit 214. Preferably, 
the voltage is inverted merely in photographing a still image. 

[0080] In this case, the photographing apparatus 200 further includes a photographing mode 
switching unit 640 (FIG. 6) for switching between a still image mode and a motion picture mode. 
As long as the photographing mode switching unit 640 is set up in the still image mode, when 
closing the diaphragm unit 214, the control unit 250 outputs, to the diaphragm driving unit 300, a 
control signal for inverting the voltage suppUed to the driving coil 3 30 in opening the diaphragm unit 
214. 

[0081] In accordance with the present invention, when photographing a still image, power is 
supplied to the diaphragm motor in a direction for closing the diaphragm in order to reduce the time 
for closing the diaphragm, thereby preventing the blur of the still image due to movement of the 
subject or shaking of the photographer's hands. 

[0082] Moreover, a special mechanical shutter is not required by varying the direction of the 
power supplied to the diaphragm motor, thereby reducing the size of the lens unit and cutting down 
the production cost. In addition, the image can be clearly photographed by varying the electronic 
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shutter speed according to the close time of the diaphragm. 

[0083 J Although the preferred embodiments of the present invention have been described, it will 
be understood by those skilled in the art that the present invention should not be limited to the 
described preferred embodiment. Rather, various changes and modifications can be made within the 
spirit and scope of the present invention, as defined by the following claims. 
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